Enhanced osteoclastogenesis in patients with tophaceous gout: urate crystals promote osteoclast development through interactions with stromal cells.
To analyze cellular mechanisms of bone erosion in gout. Peripheral blood mononuclear cells (PBMCs) and synovial fluid mononuclear cells (SFMCs) from patients with gout were analyzed for the presence of osteoclast precursors. Fixed tophus and bone samples were analyzed by immunohistochemistry. Mechanisms of osteoclastogenesis were studied by culturing murine preosteoclast RAW 264.7 cells, bone marrow stromal ST2 cells, and human synovial fibroblasts with monosodium urate monohydrate (MSU) crystals. PBMCs from patients with severe erosive gout had the preferential ability to form osteoclast-like cells in culture with RANKL and monocyte colony-stimulating factor (M-CSF). The number of PBMC-derived tartrate-resistant acid phosphatase (TRAP)-positive multinucleated cells strongly correlated with the number of tophi (r = 0.6296, P = 0.630). Patients with severe erosive and tophaceous gout also had higher circulating concentrations of RANKL and M-CSF. Furthermore, greater numbers of TRAP-positive multinucleated cells were cultured from SFMCs derived from gouty knee effusions than from paired PBMCs (P = 0.004). Immunohistochemical analysis demonstrated numerous multinucleated cells expressing osteoclast markers within tophi and at the interface between soft tissue and bone. MSU crystals did not directly promote osteoclast formation from RAW 264.7 cells in vitro. However, MSU crystals inhibited osteoprotegerin gene and protein expression in ST2 cells and human synovial fibroblasts, without significantly altering RANKL gene expression. Conditioned medium from ST2 cells cultured with MSU crystals promoted osteoclast formation from RAW 264.7 cells in the presence of RANKL. Chronic tophaceous and erosive gout is characterized by enhanced osteoclast development. These data provide a rationale for the study of osteoclast-targeted therapies for the prevention of bone damage in chronic gout.